Homegardens in Nepal have long been regarded as one of the most important multi-propose agroforestry systems with complex structure. The aim of the study was to assess the species diversity and richness in three different ecological regions, i.e., Mountain (Sub-alpine), Mid-hill (Temperate) and Terai (Tropical) of Nepal. In total 45 homegardens were randomly selected and examined from three different villages representing one from each ecological regions and the Shannon-wiener, Simpson index and evenness were assessed. Overall 147 species were identified mainly vegetable, fruit, fodder, spices or medicinal plants. The average size of homegardens were found to be bigger in Mid-hill (0.12 ha), however, the species number and diversity was found to be high in the Terai region (102). More similarity between plant species composition was between Terai and Mid-hill. The Shannonwiener index was found to be 1.316, 1.84 and 1.90 in the homegarden of Mountain, Mid-hill and Terai respectively. Simpson index was 0.052, 0.014 and 0.01 in homegarden of Mountain, Mid hill and Terai region, respectively. Similarly, evenness percentage was 56.29, 65.55 and 65.93 in homegarden of Mountain, Mid-hill and Terai region, respectively. Properly managed homegardens have high productivity and increased sustainability which helps in conserving agro-biodiversity, food sufficiency and economic supports including other ecological functions.
INTRODUCTION
Homegardens are multispecies agroecosystems where different herbaceous and tree crops as well as trees are managed in integration (Kumar and Nair 2006) . They are typically cultivated with a mixture of annual and perennial plants that can be harvested on a daily or seasonal basis (Sthapit et al. 2004) . The homegarden is an important source of food security (Vogl et al. 2002 , Pokhrel et al. 2015 and livelihoods (Michon and Mary 1994, Linger 2014) as it supplies diversified vegetables and fruits rich in micronutrients, spices herbs and medicines (Soemarwoto 1987, Kumar and Nair 2006) . It meets cultural requirements enhancing source of income and provides ecosystem services at local, regional and global levels by maintenaning microclimate, moisture and conservation of soil at large (Sthapit et al. 2004 , Linger 2014 .
Species diversity is one of the most intuitive and widely adopted measures of biodiversity at both ecological and biogeographic scales (Bardhan 2012) . It is a combination of species richness and evenness (Chiarucci et al. 2011) . Biodiversity conservation and the maintenance of associated ecosystem services are vital for human well-being (Beaumont et al. 2011) . As a subset of biodiversity, agricultural biodiversity is one of the most important forms of functional diversity currently used by humans and on which all farming and global food security depends (Subedi et al. 2009 , Khanal et al. 2013 . However, over 75% of Earth's terrestrial biomes have shown alteration as a result of anthropogenic activities, and homegarden systems are not exception. These are characterized by different vegetation strata composed of trees, shrubs and herbs in association with annual and perennial agriculture crops and small livestock within house compounds (Nair 1985, Fernandez and Nair 1986) .
Nepal, unique in its geographical attributes and climatic variation, has been recognized as a biodiversity hotspot. Homegardens, a typical agroecosystem, have traditionally been managed in Nepal in the three major ecological zones of the country viz. Tarai, Mid-hills, and Mountains. Despite their ecological, socio-economic and environmental significance, there is an inadequacy in scientific study and information on the homegardens in different ecological regions of Nepal. Therefore, the study was focused on homegarden structure, species diversity and their uses.
MATERIALS AND METHODS
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Representing 
Data collection and analysis
Forty five households were surveyed, fifteen households from each VDC representing ecological region and district. The households were randomly selected. Semi structured questionnaires were used during the households survey. Besides, key informant interviews were applied during the collection of data and direct observation method was also used during the study of homegardens. Focus group discussions were also conducted with representation of 10-12 local people in each VDC. A detail survey of composition and management practices of the homegardens of each household was made. The survey consisted of an inventory of tree, shrub and herbaceous species including vegetable species. The plant species in the homegarden were broadly categories into four different groups such as vegetable and spices including others, fruits, trees and fodder, and medicinal. The recorded plant species were analyzed by using different indices. Additional information concerning the homegardens size, socioeconomic information of household, home gardens orientation (subsistence and commercial) and management practices were recorded during the household survey.
The Shannon-wiener index, Eveneness, Simpson's index and Sorensen-coefficient of similarity were calculated (Wezel and Bender 2003) . 
RESULTS
The average size of homegardens in Terai, (Gajehada VDC) Mid-hill (Hemja VDC) and Mountain (Tukuche VDC) were 0.055 ha, 0.12 ha and 0.034 ha, respectively. Within the 45 studied homegardens, a total number of 147 plant species were recorded (Table 3) . the number of plants recorded in Gajehada, Hemja and Tukuche VDCs were 102, 89 and 25, respectively. Vegetable, spices and others 
Trees and fodder
Pinus wallichiana
Abundance of the plant species in homegardens: L= Low, M=Medium, H=High
The studied homegardens were stratified into three different layers according to plant height. The highest layers is 3-20 m whose composition was dissimilar in all three study sites and consisted of trees, fodder plants and fruits. The major species were Pinus wallichiana, Juniperus indica; Salix babylonica, Pyrus malus, Prunus persica and Juglans regia in Tukuche VDC (Table 3) The Shannon-wiener index was found to be 1.316, 1.84 and 1.90 in homegarden of Mountain, Mid-hill and Terai region respectively (Table 4) . Shannon-wiener index of vegetable, spices and others categories was 1.119, 1.33 and 1.59 in Mountain, Mid-hill and Terai region respectively. Shannon-wiener index in homegarden of mountain region of categories fruits was 0.681 and that of trees and fodder was 0.434 which are the least value among three ecological regions. Similarly, Shannon wiener-index of mid hill of categories; vegetables, spices and others was 1.33 of fruits was 1.178, of trees and fodder was 1.34 and that of medicinal plants was 1.07. And that of Terai region highest Shannon-wiener index was of vegetables, spices and others while least was of trees and fodder categories. (Table 4 ). In homegarden of Mountain region the plant used for medicinal purpose was found to be only one i.e. Hippophae salicifolia. The highest similarity index was recorded between the homegardens of Terai and Mid hill (57.59%), while least was between Terai and Mountain (20.63%) ( Table 5) . Table 5 . Sorensen coefficient of similarities in percentage of used plant species in homegardens of three study sites. (Linger 2014) , including ecological sustainability. However, degree to which homegardens contribute to the provision of the household food varies a lot (Wezel and Bender 2003, Khanal et al. 2014) . Homegarden structure may differ from one place to other according to the local physical environment, ecological characteristics, socioeconomic and cultural factors (Abdoellah 1990, Kumar and Nair 2004) . Species distribution in the homegardens is determined by environmental factors and dietary habits as well as socio-economic and market demands (Fernandez and Nair 1986) . As dual propose homegardens may have higher diversity than subsistence-only (Scales and Marsden 2008) . The high diversity of homegarden of Terai region may be due to dual propose (Subsistence and Commercial). However, the least diversity of plant species in Mountain region may be due to small area of homegarden and other climatic stress along with the reason that remote homegardens can have lower biodiversity (Scales and Marsden 2008) . The result of present research is consistent with the study of Christanty et al. 1986 , it was found that garden diversity varies according to ecological characteristics of gardens. For example, species number and diversity were shown to be influenced by altitude of homegardens (Karyono 1990 , Quiroz et al. 2002 , homegardens size (Abdoellah et al. 2001 ) level of production intensity and market access (Michon and Mary 1994) .
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There is more similarity in between plants of Mid-Hill and Terai region whereas only few species of vegetables are common in between three ecological zones. More similarity in species composition between Terai and Mid-hill may be due similar feature and less differences of altitude, rainfall pattern, light intensity and temperature. On the other hand, less similarity between mountain region and Tarai may be due to differences in those parameters. Species diversity and utilization pattern of plant species is influenced by ecological and socioeconomic factors, including geographic location, climate, water availability, garden size and history, agricultural policy, market needs, food culture and household preferences (Gajaseni and Gajaseni 1999, Trinh et al. 2003) . Although the proportions of species used for different purposes vary, in general, traditional homegardens contribute substantially towards meeting the basic subsistence needs and services such as food including vegetables and fruits, medicines, forage, shade and ornamentals (Albuquerque et al. 2005) .
The most common plants group among homegardens of Terai, mid hill and Mountain region is vegetable, spices and others. This may partly be due to common consumption patterns of people and partly due to convenience to grow in homegardens of all three ecological zones. Least similarity was between trees and fodder. This may be due to difference in climate and altitude. There was no any similarity between trees and fodder and medicinal plants of Mountain with Terai and Midhill which might have been due to variation in climatic factors.
Among the gender groups women were main participant in managing homegardens. They were mainly active in managing homegardens like sowing, planting, managing, harvesting, trading and storing products and seeds in all ecological zones. Men actively participate in activities like irrigation and fertilization. The same case was also reported by Larios et al. (2013) in Tehuacán Valley, Mexico.
If homegardens are managed properly, productivity and sustainability can be increased which will help in conserving agro biodiversity, food sufficiency, economic supports and other ecological functions. Diverse plant species were found in homegardens of different ecological zone. So practice of homegardens can help to conserve genetic diversity of plants. However, most abundant species in homegardens belonged to vegetable and spices groups which indicate management in homegardens is directed to increase daily basic needs for food sufficiency. Homegarden is also considered as a cost-effective strategy for climate change mitigation because tree-based farming systems store carbon in soils and woody biomass, and may also reduce greenhouse gas emissions from soils (Verchot et al. 2007, Smith and Olesen 2010) .
The most remarkable similarity among the homegardens from diverse ecological and socioeconomic background is with respect to the species composition of the herbaceous components (Fernandes and Nair 1986) . In this study also there is much similarity among the herbaceous species like vegetables, spices and others than other groups of plants.
In conclusion, homegardens are complex systems with different structure and large number of components where food production is the main role of most species maintaining almost continuous production throughout the year. Although during favorable climatic and environmental condition the production may be high in homegardens but in general there is something to harvest daily for basic food supply of household. The cultivation of different crops in homegardens is regarded as a strategy to meet subsistence and increase economic status. The production from homegadens is mostly used for home consumption while surplus can be used for monetary propose or can be used during food scarcity. So diversity in homegardens can enhance the livelihood by providing socioeconomic and ecological services.
